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Introduction
Since the 1990s, most countries in Latin America have embarked on a process of financial integration characterized by a reduction of impediments to cross-border financial transactions and increased participation of foreign banks in the local banking systems.
1 By 2007, Latin America as a whole was the most financially open region in the developing world.
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Accompanying these developments, a growing amount of literature on this topic has emerged.
However, no consensus has been reached regarding the relative benefits and perils of both increased financial integration and greater participation of foreign banks.
This debate was further exacerbated by the global financial crisis that started in 2007 in major industrialized countries. In the view of some analysts, the propagation of the crisis from developed countries to emerging market economies in general-and Latin America in particular-through financial channels is proof of the need to impose limits on financial Others, however, focus on the rapid growth experienced by the region in the five years that preceded the crisis and argue that greater financial integration and active participation of foreign banks played an important role in that outcome. While acknowledging the adverse effects of contagion during the crisis, this group of experts argues that the low savings rates prevalent in most countries in the region impose a greater constraint on long-term growth than the short-term negative impact of the international crisis.
The importance of financial integration and foreign banks in Latin America, however, goes beyond its effect on economic growth. These two factors also play a crucial role in the behavior of real credit growth and real interest rates. Interestingly enough, when analyzing these issues, most of the analytical literature deals with the response of local financial variables to real shocks, such as a reduction in economic activity either in the local economy or in the home country of foreign banks (see the literature discussion in Section 2). In contrast, analyses of the role of financial integration and foreign banks in the transmission of external financial shocks 1 Exceptions to this trend include Venezuela and, more recently, Argentina and Ecuador. 2 See Section 3. 3 See, for example, Stiglitz (2009) .
(such as a sharp increase in the U.S. high-yield spread) to domestic credit and interest rates in Latin America are extremely limited.
This paper aims to help fill that vacuum and complement existing literature by conducting an empirical investigation of the relationship between domestic financial variables (real credit growth and real interest rates) and external financial shocks that lead to changes in investors' perception of risk. We measure these as a drastic increase in the VIX index, the EMBI spread or the spread of U.S. high-yield bonds). The novelty of the analysis lies in determining the role of both financial integration and foreign banks in this interrelationship. Thus, the key questions answered in this paper for Latin America are:
(a) Does financial integration exacerbate the adverse effect of a foreign shock on domestic credit growth and its cost? (b) Does the behavior of foreign banks differ from that of domestic banks in terms of the response of credit to an adverse external financial shock?
(c) Do foreign banks increase interest rates more than domestic banks when a negative external financial shock hits the local financial system?
The empirical investigation provides a positive answer to these questions. However, despite this pernicious effect, the research also concludes that the net impact of financial integration supports real credit growth and lower real interest rates. Thus, while financial integration is a channel through which adverse financial shocks lead to credit contractions and increases in interest rates, it also helps credit markets to deepen and the cost of finance to decline in the absence of adverse external financial shocks. Moreover, this latter effect dominates the former.
The rest of this paper is organized as follows. Section 2 presents a brief review of the literature on the benefits and risks of financial integration and foreign banks in emerging markets. Section 3 discusses the extent of financial integration in Latin America using both de jure and de facto measurements. This section also shows some changes in the characteristics of international loans to the region that accompanied the process of financial integration. Section 4 conducts an empirical analysis to determine the role of financial integration in the relationship between external financial shocks and domestic real credit growth and real interest rates. The section also explores whether, in the presence of an external financial shock, the behavior of domestic banks differs from that of foreign banks. Section 5 provides our conclusions.
Financial Integration and Foreign Banks in Emerging Markets: A Brief Literature Review
Financial integration has been the subject of much debate, particularly following the crises in emerging markets in the late 1990s. Much of the debate has focused on identifying the pros and cons of capital account liberalization policies. Despite the large provision of funding supporting growth processes in emerging markets, stark financial crises stemming from supply shocks to the provision of international credit and their associated output meltdowns (as shown, for example by Calvo, Izquierdo and Talvi, 2006) led to a rethinking of financial integration strategies. The current global financial crisis poses similar questions about desired integration levels in a context of repeated international financial volatility. Although capital account liberalization seems to have brought several benefits to those who engaged in these policies-as evidenced by large expansionary cycles during the mid-2000s-it has not been without costs. However, recent work by Rancière, Tornell and Westermann (2008) suggests that the benefits seem to outweigh the costs considering countries that have experienced occasional financial crises have, on average, grown faster than countries with stable financial conditions, suggesting a positive effect of integration with systemic risk on growth. 4 Thus, situations of greater incidence of crisis are compatible with higher mean growth. As a matter of fact, Rancière, Tornell and Westermann (2006) provide an empirical decomposition of the effects of financial liberalization on growth and on the incidence of crises, and show that the direct effect of financial liberalization on growth outweighs by far the negative indirect effect of a higher propensity to crisis. 5 Recent work by Calvo and Loo-Kung (2009) also suggests that, in terms of consumption welfare, periods of financial liberalization coming hand in hand with high growth do not need to be very long to beat the alternative of lower growth, closed capital account processes. 6 4 On similar lines, Galindo, Micco and Ordoñez (2002) show that financial liberalization exerts a positive impact on the growth rate of economic sectors that rely more on external finance. 5 Other work showing positive effects of financial liberalization on growth includes Galindo, Schiantarelli and Weiss (2007) , who show that the allocation of investment is more efficient where financial liberalization is greater. 6 This does not mean that processes of high growth accompanied by crises are desirable. Indeed, emerging markets are continuously struggling to integrate financially in ways that do not pose significant danger leading to financial crises.
In many cases, larger participation by foreign banks has accompanied financial integration. Thus, it is relevant to understand how foreign banks contribute to or detract from credit volatility. Foreign banks may play a stabilizing role in that they can better diversify risk, and they can rely on liquidity from the parent company and capital back up in the event of hostcountry shocks. For example, Goldberg (2002) shows that the international activities of foreign banks headquartered in the United States are not influenced by host-country economic conditions. Moreover, Goldberg (2005) finds that local and cross-border claims on Latin
American customers of U.S. banks are not robustly related to country-specific business cycle variables. Galindo, Micco and Powell (2003) provide additional support for these findings by establishing that foreign banks can stabilize credit during domestic deposit crunches.
In a similar vein, Martínez Peria, Powell and Vladkova-Hollar (2005) present evidence that the sensitivity of foreign bank claims to host-country factors diminishes as banks' aggregate exposure rises. They also infer that foreign bank claims react more to positive than to negative host shocks and that they are not significantly curtailed during crises. De Haas and Lelyveld (2006) find additional evidence from Central and Eastern Europe that during crisis periods domestic banks contract their credit and deposit bases, whereas foreign banks do not. More recently, Cull and Martínez Peria (2007) report that, although countries that experienced a banking crisis tended to have higher levels of foreign bank participation than those that did not, foreign participation increased as a result of crises rather than prior to them.
However, research also indicates that foreign banks can amplify credit cycles driven by changes in business opportunities in the domestic economy. For example, although Morgan and Strahan (2003) show that foreign banks may dampen the effect of a general bank capital shock on firm investment in the host country-in line with the literature mentioned above-they also find that foreign banks can amplify firm collateral shocks in the host country by reallocating their portfolio when changes in expected risk/return take place. In this way foreign banks exploit alternative investment opportunities abroad, an option that may not be available to domestic banks. Similarly, Galindo, Micco and Powell (2003) determine that when foreign banks suffer a shock to expected returns in the host country, they may cut back on local operations at a faster pace than less diversified domestic banks. These findings point to the fact that under particular conditions there may be a positive association between a host country's business cycle and foreign bank credit supply.
Apart from the above-mentioned reaction to host-country shocks, also known as "pull"
factors, several studies have focused on "push" factors linked to the impact of source-country shocks on host-country lending by foreign banks. Goldberg (2005) finds that the claims of U.S.
banks on European markets have been generally positively correlated with U.S. GDP growth, implying that net claims abroad increase when the U.S. economy is expanding. Peek and Rosengren (2000) present similar evidence on pro-cyclical flows when studying U.S. exposure to the Japanese cycle. They find that exposure to the Japanese real estate bubble of the early 1990s
led to a contraction of credit from Japanese banks to U.S. customers. Kamil and Rai (2009) Regardless of the desirability and effectiveness of capital controls-a topic not addressed in this paper-it is relevant to understand the degree and evolution of financial integration in Latin America, both de jure and de facto. This section explores those matters. At the outset, however, it is important to clarify that the measures discussed here are approximations and that it is extremely difficult to fully distinguish between these two kinds of measurements. As explained above, unstable macro policies can de facto be an impediment to financial integration, even in the absence of de jure capital controls.
De Jure Financial Integration
There are a number of alternative measures of capital account liberalization (or, conversely, capital controls). For the purpose of allowing country comparisons, all these measures are based on information provided by the IMF's Annual Report on Exchange Arrangements and Exchange Restrictions (AREAER), which reports the extent of rules and regulations affecting cross-border financial transactions. 9 In this paper we use the index of financial openness developed by Chinn and Ito (2007) , which attempts to capture the extent and intensity of restrictions on capital mobility. To achieve its purpose, the Chinn and Ito index, which is also based on information from AREAER, uses a principal components methodology. The higher the value of the index, the more open the capital account. Moreover, as Edwards (1999) . 8 The literature on the desirability and effectiveness of capital controls is quite extensive, especially for Latin America. For a review, see Magud and Reinhart (2007) . This paper does not deal with this issue. 9 See, for example Glick and Hutchison (2001) and Quinn (2003) . 10 In this index, by construction, the value of the series has a mean of zero. 11 Each regional value for every year is simply the average of the value of the index for all countries within the region. A discussion of the factors behind the high level of financial openness in Latin America can be found elsewhere. For the purpose of this paper, it is sufficient to recall that the impetus toward capital account liberalization started in the 1990s with the implementation of the Brady
Plan. This plan allowed for the securitization of governments' external liabilities as a way to resolve the debt crisis of the 1980s that had paralyzed the region for a decade. Since then, a highly liquid market for international bonds and other securities issued by Latin American countries has developed. This, together with extremely low national savings rates, implies that most countries in the region depend on foreign capital to meet their financing needs and are subject to the volatility of capital flows.
While increased access to international capital markets has certainly supported growth prospects in the region, it has also brought about important risks, especially as demonstrated by the current international financial crisis. However, in spite of the current uncertainties in international capital markets, there are no indications that Latin America as a whole will cease to be the most financially open developing region in the foreseeable future. Instead, most countries have placed the achievement (or maintenance) of investment grade among their top priorities and, to this end, have made significant progress in avoiding deviations from macroeconomic stability. 
The Value of Cross-Border Holdings in Latin America
Following LM-F, a measurement of de facto financial integration is defined as the sum of the stocks of (the absolute value of) external assets plus external liabilities as a percentage of GDP. 13 Measures of financial integration were scaled by a county's GDP in U.S. dollars. To avoid the effect of large real exchange rate (RER) swings on dollar GDP valuation, so common in the region, we constructed adjusted GDP series in U.S. dollars under a constant RER assumption, using 2003 as the base year. Consider current GDP in U.S. dollars for any given year:
where g, p and e stand for real GDP growth, domestic inflation and nominal exchange rate depreciation, respectively. To hold the RER constant, the following must hold:
where stands for foreign inflation. Substituting (b) into (a) yields: show a rapid increase in the indicator. In the context of the current international financial crisis, and as additional data become available, it is expected that a decline in the indicator will be observed in 2008.
The data also show that, although lagging significantly behind industrial countries in terms of financial integration, Latin America is de facto one of the most financially integrated regions in the developing world.
But increased financial integration has not only meant increased values of cross-border financial assets and liabilities. It has also implied important changes in some of the characteristics of these stocks. For example, information from the BIS (Bank for International Settlements) allows us to illustrate two features of international bank lending to Latin America that have been changing dramatically since the 1990s. The first deals with the composition of international bank claims between the public and private sectors. As shown in Figure 3 , in the early 1990s, when the process of financial integration was at its early stage, a large proportion (about 50 percent) of lending from BIS reporting banks to the region was directed to the public sector. In sharp contrast, by 2007, more than 90 percent of international bank lending was directed to the private sector. This development is consistent with the market-led growth model adopted by most countries in the region in the past decade.
The second feature is the maturity of international loans to the region. In the mid-1990s, more than 50 percent of international claims to Latin America had a maturity of one year or less.
In some countries, such as El Salvador and Guatemala, this value reached over 80 percent. Since then, the average maturity of these loans has increased consistently and, by 2008, short-term international bank claims as a percentage of total international bank claims had declined to 40 percent (see Figure 4) . 
The Participation of Foreign Banks in Local Financial Systems
An important component of the process of financial integration in Latin America that is not captured by data on cross-border transactions is the participation of foreign banks in local financial systems. Two major factors, depending on the country, increased participation of foreign banks beginning in the mid-1990s. First, consistent with capital account liberalizations, many countries in the region liberalized their domestic financial systems, which significantly reduced government interference in commercial banking. Together with privatization of public banks, this liberalization created incentives for foreign investment in local banking systems.
Second, the need to recapitalize banks in the context of the severe banking crises experienced by the region in the 1990s required efforts to attract foreign capital into local banking systems.
Mexico is an example of this development.
Measured by the percentage of total assets in the local banking system, the participation of foreign banks varied widely across Latin American countries by 2007. As shown in Table 2 , El Salvador and Mexico stand out (by a large margin) as the countries with the highest participation of foreign banks in the region (with over 85 percent of total assets of the banking system). In contrast, foreign bank participation is very low in Ecuador and Venezuela. Moreover, while in most countries foreign bank participation has increased or remained stable, in some cases, the participation of foreign banks has significantly declined. Argentina is a clear example.
As a result of the inadequacies in the resolution of the banking crisis in 2001, parent companies of several international banks reduced their presence in that country. 
Propagation of International Financial Shocks as a Result of Financial Integration and Foreign Banks: An Empirical Investigation
The literature review presented in Section 2 discussed the response of foreign bank operations in Latin America to shocks generated in local economies and to changes in economic activity in the home country of foreign banks. Here, we empirically assess the response of foreign banks to external financial shocks, reflecting a change in risk aversion-a key issue in the context of the current international financial crisis.
We explore the effect of external financial shocks on domestic financial variables from two complementary angles. First, we use cross-country data for a set of Latin American countries to assess the impact of changes in external financial conditions reflecting investors' perceptions of risk on the real growth rate of credit and on real interest rates. As part of this investigation, we explore the role played by financial integration in propagating external financial fluctuations to domestic variables. Second, we use a database of detailed bank-level balance sheets to analyze the response of real credit growth and real interest rates of specific banks to external financial fluctuations. We then explore whether the response varies according to the ownership structure of the bank; namely whether the bank is domestic or foreign owned.
Cross-Country Methodology and Results
We 
where i denotes a country and t a time period, and X is either the real growth rate of credit or the real interest rate. Real credit growth is calculated as the difference in the logarithm of real credit, which is nominal credit supplied by the domestic banking system to the private sector deflated by the CPI (Consumer Price Index). The real interest rate is calculated using the one-period 14 The countries included in the dataset are determined by data availability. The countries in the sample are: Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, Ecuador, Guatemala, Honduras, Haiti, Mexico, Nicaragua, Peru, Paraguay, El Salvador, Trinidad and Tobago, Uruguay and Venezuela. Data was also available for Panama, but this country was not included in the analysis because it is a financial center and our data sources do not allow for a distinction between domestic and international banking activities. 15 The high-yield spread is the difference between the return of U.S. high-yield bonds (non-investment grade, speculative-grade or junk bonds) and the return of U.S. Treasuries. A higher spread indicates higher risk. The VIX is the ticker symbol for the Chicago Board Options Exchange Volatility Index. This is a commonly used measure of the implied volatility of S&P 500 index options. A high value corresponds to a more volatile market.
ahead observed inflation rate as a measure of inflation expectations. 16 IP is the country's industrial production. Int is a measure of financial integration, which corresponds to the de facto measure of financial integration discussed in Section 3, namely the measure developed by LM-F (2007) . Y is a variable measuring international financial conditions (in some specifications we use the log of the high-yield spread, in others the log of the VIX index), μ i are country fixed effects, d are seasonal dummies and ε is a residual.
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In equation (1) we allow the dependent variable of interest to relate to changes in the lagged level of economic activity measured by the industrial production index, to international financial conditions (U.S. high-yield spread or VIX), to lagged financial integration and to relevant interactions.
We are aware that endogeneity is a relevant issue in this regression in several dimensions.
Specifically, we acknowledge that both industrial production and financial integration can be endogenous to developments in credit markets, and that is the reason for using lags of industrial production and financial integration as independent variables to estimate OLS regressions. 18 We also deal with the endogeneity problem by carrying out IV estimations using Chinn and Ito's de jure integration measure as an instrument for the de facto integration proxy. Table 3 reports the results of estimating equation (1) for both dependent variables using the two alternative measures of international financial market volatility and alternative estimation techniques (OLS and IV). Columns 1 and 3 report OLS results when the real growth rate of credit is used as the dependent variable, and columns 5 and 7 report the results when using the real interest rate. Columns 2, 4, 6 and 8 report similar results using panel IV methods.
In all specifications we allow for the relationship between external and domestic variables to depend on the degree of financial integration.
The results reported in columns 1 to 4 suggest that there is a strong correlation between real credit growth and the variables measuring international financial conditions, and that the correlation is stronger the higher the degree of financial integration. In all regressions, the 16 For simplicity, the real interest rate (r) is computed as (1+i)/(1+π e ) -1 where i is the nominal interest rate and π e is the one-period-ahead observed CPI inflation rate (i.e., assuming perfect foresight). 17 Data on credit to the private sector, interest rates and consumer price index were taken from IFS; high-yield spreads and the VIX index were taken from Bloomberg; and industrial production was taken from domestic sources. 18 An alternative measurement of de facto financial integration is BIS data that includes external claims of international banks on Latin America as well as local claims of foreign banks on the region. This variable, however, suffers from more serious endogeneity problems than the LM-F measure. The reason is that local claims of foreign banks are, to a large extent, a component of total domestic credit.
coefficients of the log of the high-yield spread and the log of the VIX index interacted with the financial integration proxy have a negative sign and are statistically significant. This evidence suggests that financial integration amplifies the impact of changes in external financial risk on domestic financial markets.
A noteworthy economic implication can be derived from the estimated coefficients. A one standard deviation increase in the log of the high-yield spread (0.41) in our sample is associated with a 1.0 percent decline in real credit for a country with average financial integration.
19 This is a sizeable value given that the average real growth rate of credit in the sample is close to one percent. Similarly a one standard deviation increase in the log of the VIX index (0.33) is associated with a 0.8 percent decline in real credit. 19 Average financial integration refers to the mean of the measure of financial integration for countries in the sample throughout the sample period. 20 To provide additional context for these estimations, for a country with average financial integration, the rise in the high-yield spreads and in the VIX index observed during the recent financial crisis would predict 2.3 and 1.8 percent declines in real credit, respectively. This rise in our sample corresponds to the change in the high-yield spreads and the VIX index between the second and fourth quarters of 2008. Such rises account for approximately 1000 basis points (bps) in the high-yield spread and for 16 points in the VIX index.
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Panels (a) and (b) of Figure 5 plot the marginal impact of increasing the high-yield spread and the VIX index, respectively, on the real growth rate of credit. Note that, according to the regressions, this impact depends on the level of integration. Specifically, the marginal impact of an increase in these measures is given by:
where, as above, X represents either real credit growth or the real interest rate, and Y is either the log of the high-yield spread or the log of the value of the VIX index. Panels (a) and (b) of (2) for the range that the integration measure takes in our sample, with appropriate confidence intervals. 21 The figure clearly shows that there is a range where financial integration is so low that real credit growth is not affected by external financial shocks. As financial integration rises, the impact of external shocks becomes negative and highly significant. 
Integration
Turning to the behavior of the real interest rate, columns 5 to 8 of Table 3 show that the coefficients of the interactions between the high-yield spread and the VIX index with the integration measure are positive and significant, indicating that the correlation between external and domestic financial variables increases with the degree of integration.
Once again, the estimated coefficients can be used to derive additional important implications. A one standard deviation increase in the log of the high-yield spread or in the log of the VIX index is associated with 1.0 and 1.2 percentage point increases in the real interest rate, respectively, for a country with average financial integration. 23 These are also meaningful figures considering the average real interest rate for the sample period was 1.8 percent.
Panels (c) and (d) in Figure 5 depict the estimated marginal impact of an increase in the high-yield spread and the VIX index, respectively, on the real interest rate. We find a positive and significant impact at most levels of integration, and as with credit, we also find that at very low levels of integration the impact is not statistically significant.
A central conclusion that is worth noting from Table 3 is that for a wide range of international financial shocks there is a positive association between financial integration and real credit growth even when factoring in the negative effect on credit growth brought about by foreign financial shocks. In other words, the sum of the coefficient estimated for integration and the coefficient estimated for the interaction between the foreign shock and integration is positive for most levels of the foreign shock. Figure 6 depicts estimates similar to those in Figure 5 but focuses on the marginal impact of financial integration on real credit growth and the real interest rate. Namely it plots:
Panels (a) and (b) in Figure 6 report results for real credit growth and (c) and (d) for the real interest rate. 24 The panels show that for most levels of the high-yield spread and of the VIX index, integration has a positive and significant effect on real credit growth. The effect diminishes as external risks increase and becomes non-significant for high levels of risk. In other words, in tranquil times, the positive effects of financial integration dominate, while in times of crisis the negative effects of financial integration net out the benefits. It is worthwhile noting that in times of crisis the overall impact of financial integration is not statistically significant. When measuring risk with the high-yield spread, the positive and significant impact of financial integration on credit growth prevails, except for a few tail observations. When measuring it with the VIX index, the positive and significant effect prevails up to a value of 3.09 of the log of the VIX index that in our sample corresponds to approximately the 65 th percentile.
Similarly, columns 5 to 8 of Table 3 suggest that greater integration with international financial markets is associated with, on average, lower interest rates for most levels of financial risk. Panels (c) and (d) of Figure 6 support these findings; however, the results are not as clear cut as with the evidence on credit growth. When risk is measured using the high-yield spread, we find that, through most of the range, the impact of financial integration is not statistically significant. When measuring risk with the VIX index, we find that for most of the distribution, and up to the 65 th percentile of the distribution within our sample, the impact of integration on interest rates is negative and significant. Thus, while it is true that deeper financial integration may be a channel through which negative external financial shocks amplify domestic credit contractions and increases in interest rates, it is also true that financial integration may deepen credit markets and reduce the cost of financing. Moreover, Figure 6 demonstrates that, under the vast majority of states of nature, financial integration has a positive effect on deepening credit markets. It is only in cases of very high financial risk that greater financial integration can be related to a decline in real credit growth.
Bank-Level Methodology and Results
This sub-section complements the results above by using bank-level data to explore additional conduits through which financial integration may help to propagate international financial shocks in Latin American and Caribbean economies. As noted above, an important mechanism of increased financial integration in Latin America has been through the presence of foreign banks. where b denotes a specific bank, i denotes a country and t a time period. X is either the real growth rate of credit supplied by bank b in country i at time t (we measure the change in the logarithm of the stock of real credit of each bank, computed as the bank's nominal credit stock divided by the country's CPI) or the real interest rate (which is obtained by subtracting the observed inflation rate in period t+1 from an implicit interest rate-estimated from individual banks' income statements and balance sheets). C is a set of bank-specific controls that include measures of liquidity and capitalization.
26 IP is the country's industrial production, Foreign is a 25 The source of bank-level data is BankScope. We use all information available for privately owned banks in Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, Ecuador, El Salvador, Guatemala, Honduras, Mexico, Nicaragua, Peru, Paraguay, Trinidad and Tobago, Uruguay and Venezuela. 26 Our specification and selection of bank-specific controls follows closely that in Arena, Reinhart and Vázquez (2006) . Liquidity is computed as the share of liquid assets in total assets. Liquid assets include cash and reserves, government bonds and other marketable securities. Capitalization is defined as the ratio of equity capital to total assets. dummy indicating if the bank is foreign owned, μ b are bank fixed effects, ε is a residual and Y is the variable measuring international financial conditions. As above, we measure international financial conditions using the logs of the high-yield spread and the VIX index. In addition, we use the log of the global EMBI spread. 27 We did not use the global EMBI spread in the crosscountry regressions because it was likely to be an endogenous variable given the inclusion of large emerging market countries in the sample. Since we are now using bank-level data, endogeneity of the global EMBI spread is not a relevant issue.
Given that real credit growth and real interest rates are highly persistent at the bank level, 28 we allow for a lagged dependent variable in our specification. The inclusion of a lagged dependent variable in the context of a panel with fixed effects is well known to generate biased and inconsistent estimates. This is the case because, by construction, the lagged dependent variable will be correlated with the error term. To deal with these issues, and following Arellano and Bover (1995) and Blundell and Bond (1998) , we use the system GMM estimator.
29 Table 4 reports results of the bank-level regressions using the real growth rate of credit as the dependent variable. 30 Columns 1, 3 and 5 report regression results without allowing for differential effects from foreign banks. These results suggest that there is a significant negative association between external financial variables and real credit growth. These relationships are important and sizable from an economic perspective. A one standard deviation increase in the logs of the high-yield spread, the VIX index and the EMBI spread leads to contractions of 2.0, 1.9 and 2.1 percent in real credit, respectively. 31 These numbers are considerable compared to the real growth rate of credit during the sample period, which was 9.3 percent. 27 We use the log of most variables to reduce their high variance and ease the interpretation of results so that changes can be interpreted as proxies of growth rates. 28 Real credit growth is particularly persistent since real credit usually has a trend. 29 This method relies on differencing the equation to address the problem of possible omitted-variable bias induced by the presence of the bank fixed effects. In addition, and to address the problem of joint endogeneity, lagged values of both the independent and dependent variables are used as instruments for contemporaneous values of the independent variables. The results that we report use the system estimator that improves on the standard first differenced GMM estimator by exploiting instruments available for the equations in levels. This improves the precision and reduces the finite sample bias when these additional moment conditions are valid. 30 We restrict the instrument matrix to avoid biases resulting from over-fitting and weak instruments. We allow up to four lags on the relevant variables as instruments. 31 To provide further context for these estimates, we also simulate the impact of the recent international financial crisis on real credit growth. During the last year of our sample (2008), the high-yield spread increased 1220 bps, the VIX index increased 17.5 points and the EMBI spread increased 475 bps. According to our estimates, these increases should lead to a contraction in real credit of 4.5, 3.1 and 4.1 percent, respectively.
When we allow for a differential effect of foreign banks in columns 2, 4 and 6, we find that domestic banks play a role in propagating the impact of the external financial shock, but that the impact of the shock is amplified by foreign banks. In all three regressions, the coefficient of the external financial variable is negative and significant, which should be interpreted as evidence that real credit growth by domestic banks adjusts to foreign financial shocks. Moreover, the coefficient of the interaction between each of the external financial variables and the foreign bank dummy is also significant and negative. These results provide statistical evidence that the adjustment made by foreign banks to their real credit flow is stronger than that of domestic banks. The additional adjustment of foreign banks, according to our estimates, is economically important. Depending on the specification considered, we find that foreign banks adjust their real credit growth between 20 and 30 percent more than the adjustment made by domestic banks.
It is worth noting that the estimated effects are symmetrical, meaning when the global economy goes through favorable financial conditions (high-yield spreads, the VIX index and the EMBI spread are low), the expansion of real credit by foreign banks is larger than that of domestic banks. When negative financial shocks hit the global economy, the contraction shown by foreign banks is stronger.
As for the rest of the controls, we find that real credit growth is persistent and that lending activity is positively and significantly linked to bank liquidity. We find a positive association between real credit growth and capitalization, but this relationship is not estimated precisely. We also find that real credit growth at the bank level is highly pro-cyclical with respect to industrial production. The coefficient associated with growth in industrial production is consistently significant across alternative specifications. However, we do not find evidence of differential behavior between foreign banks and domestic banks regarding pro-cyclicality.
In Table 5 we report similar results using an implicit real interest rate on deposits as the dependent variable. The implicit interest rate is computed as the ratio of interest payments during a given year with respect to the stock of deposits at the beginning of the year. As explained above, the real rate of interest is obtained by subtracting the observed rate of inflation in the following year from the nominal interest rate. Results are similar to and consistent with those reported in Table 4 . An increase in any of the three measures of international financial conditions is accompanied by an increase in domestic real interest rates. Also, increases in the interest rates of foreign banks are larger than those of domestic banks.
For the average bank (without distinguishing between domestic and foreign banks), a one standard deviation increase in the log of the high-yield spread is accompanied by an increase of 122 basis points in the real interest rate. The corresponding increases in the real interest rate when the log of the VIX index or the log of the EMBI spread rises by one standard deviation are 99 and 77 basis points, respectively.
Results reported in columns 2, 4 and 6 indicate that foreign banks react more than domestic ones to external financial shocks. In the case of the high-yield and EMBI spreads, the estimated coefficients reveal that the increase in real interest rates by foreign banks is between 10 and 20 percent larger than that of domestic banks. Independent of the magnitude, the qualitative importance of these results ought to be highlighted: foreign banks tend to amplify external financial shocks. Regarding the rest of the controls, the results of the regressions show that, similar to the behavior of real credit growth, real interest rates are highly persistent. With respect to changes in growth in industrial production, the results indicate an inverse relationship with real interest rates and there is evidence of differential behavior between domestic and foreign banks. In particular, we find that foreign banks reduce real interest rates more than domestic banks in good times and increase real interest rates more in bad times. With respect to bank-specific controls, while it is notable that the coefficients are estimated imprecisely, we find some evidence indicating a negative correlation between interest rates and liquidity. An important question that comes out of the analysis above is whether all foreign banks behave equally. There is ample discussion on how different types of foreign banks follow different models when locating abroad. In particular in Latin America, there is a wide perception that the model followed by Spanish banks is different, and that their home office has given them guidelines to behave as a domestic bank. To test whether there are differences in the way foreign banks from different origins behave, we re-estimate equation (4) separating foreign banks into three categories: banks of U.S. origin, banks of Spanish origin and other foreign banks. The last category includes mostly European banks from countries other than Spain, some Canadian banks, and some additional banks from Australia, Israel, Japan, Korea and Taiwan. Table 6 reports results of these estimations, once again using the real growth rate of credit (columns 1 to 3) and the real interest rate (columns 4 to 6) as dependent variables.
The estimated coefficients for the relevant interactions reveal that foreign banks from different origins follow different behaviors. Most notably, we find no significant differences between the behavior of Spanish banks and domestic banks regarding the behavior of either real credit or real interest rates. 32 Our results suggest U.S. banks strongly amplify the effects of external shocks on real credit growth, but we do not find differences in the way they adjust interest rates. Foreign banks of other origins also amplify external financial shocks by contracting credit more than domestic banks, but they also increase real interest rates more than domestic banks. Thus, other foreign banks largely account for the result (reported in Table 5) that foreign banks increase interest rates more than domestic banks in the presence of an adverse financial shock. Note that these results are consistent across alternative measures of external financial conditions used throughout the analysis. 
Concluding Remarks
Financial integration in Latin America and the Caribbean, as measured by alternative methodologies, is high. Both from a de jure and a de facto point of view, the region appears to be notoriously more integrated with international financial markets than other regions of the developing world. The propagation of the recent crisis from developed economies to emerging economies, including Latin America, through financial channels has raised concerns about the appropriateness of maintaining a highly open capital account. This paper contributes to the literature by providing evidence that, in most states of nature, financial integration has a positive effect by deepening local financial markets. It is only in cases of very high international financial risk that greater financial integration can be related to a decline in real credit growth. Indeed, the empirical analysis demonstrates that while financial integration amplifies the impact of international financial shocks on aggregate real credit and real interest rate fluctuations, the net impact of integration on deepening credit markets prevails in most occasions. Evidence that financial integration reduces interest rates in most states of nature is not as conclusive.
One crucial dimension of financial integration that has been developing rapidly in Latin America in the past decade is greater participation of foreign-owned banks. The impact of foreign bank penetration in developing countries has been studied widely, and in general points to favorable conclusions, such as improvements in technology, improved methods for financial and risk management, and greater competition. In this paper we explored the role of foreign banks in propagating foreign financial shocks to the local financial systems of Latin America.
Our main finding is that, in general, foreign banks tend to amplify the impact of foreign financial fluctuations on domestic financial variables. However, the results also show that origin matters, and that Spanish banks tend to react less than other foreign banks to changes in risk conditions in the international capital markets.
From a policy perspective, these findings need to be interpreted with caution. They do not call for banning or reducing foreign bank participation in Latin America, but rather for strategies that avoid excessive transmission of foreign financial shocks into domestic economies while preserving the gains of greater financial depth obtained through financial integration. Policies such as ring-fencing, or the incorporation of agreements with foreign supervisors, ought to be considered to prevent financial weakness in Latin American financial systems when international capital markets are in turmoil.
